ALTHOUGH the scope of radiology as a diagnostic aid has progressively widened since it became a generallv recognized branch of medicine some twenty-six years ago, its application to the skull in general and to the accessory nasal sinuses in particular has not kept pace with the rapid advance which has been so increasingly evident in its relation to other parts of the body. The demonstration by X-rays of lesions of the lungs, skeleton, and gastro-intestinal tract has reached a high degree of accuracy, and there is no reason, when one comes to consider the matter, why equally good results should not be obtained in the radiology of the accessory nasal sinuses, provided the same technical efficiency and knowledge of pathology and anatomy special to the parts are brought to bear on this subject.
Sinusitis and its Radiological Demonstration. By H. K. GRAHAM HODGSON, C.V.O., M.B. ALTHOUGH the scope of radiology as a diagnostic aid has progressively widened since it became a generallv recognized branch of medicine some twenty-six years ago, its application to the skull in general and to the accessory nasal sinuses in particular has not kept pace with the rapid advance which has been so increasingly evident in its relation to other parts of the body. The demonstration by X-rays of lesions of the lungs, skeleton, and gastro-intestinal tract has reached a high degree of accuracy, and there is no reason, when one comes to consider the matter, why equally good results should not be obtained in the radiology of the accessory nasal sinuses, provided the same technical efficiency and knowledge of pathology and anatomy special to the parts are brought to bear on this subject.
Hitherto, this branch of radiology has, to a large extent, been neglected and, apart from a few isolated instances, there has been no real endeavour to evolve a technique and a system of interpretation which will admit of no possible confusion between the normal and the abnormal. Even to-day, the generally accepted principle in the radiography of the accessory nasal sinuses is to make three or four exposures, two of which are termed the "nose-forehead " and "nose-chin " positions, indicating that either the nose and forehead, or the nose and chin are in contact with the film. Such positions are not, in effect,positions at all, as they take no note of the obvious facts that in radiographing the skull we are throwing the complicated shadows of its various bony structures on to the single plane of the X-ray film, and that if in placing the skull in position, we make use of patients' widely varying facial contours, the bony landmarks can bear no constant relationship to one another, and they will, as often as not, be thrown across the sinus we are wishing to study. Fig. 1 , Plate I, illustrates this point.
Using such so-called positions," therefore, it is obvious that, there being no standard length for the nose, chin or forehead, there can be no standard view, and under these circumstances it will be difficult to detect the normal and infinitely more difficult to detect the abnormal.
Another possible source of error is the widely held assumption that the radiological detection of infection in the accessory nasal sinuses depends on the observation that one sinus is more opaque than its fellow on the opposite side. If this fallacy were a fact, there are many cases in which X-ray diagnosis would be very misleading, for on the one hand, a sinus may be small and poorly developed, with thick, bony walls and a consequent small air content-which, though nonpathological will make it appear opaque when compared with the opposite sinusand, on the other hand, two sinuses may often contain an equal amount of pus or thickened lining membrane, and both, therefore, allow an equal amount of rays to pass, and on this assumption, both be radiologically normal.
The only safe and reasonable basis for radiological diagnosis in the accessory sinuses, is the radiologist's acquaintance with the normal degree of transradiancy which each sinus should show, according to its size and air content. This necessitates a thorough knowledge of the standard normal, and this can only be gained by taking the radiograms in standard positions. The accompanying figures illustrate this technique and its method of application.
Six standard views are taken, all of them in the erect posture.'
(1) Occipito-frontal viewv.-The head is grasped by the head-clamp in the bi-temporal diameter, and the head-clamp adjusted so that the arntero-posterior diameter of the skull is perpendicular to the film, the angle being read off on a dial. An imaginary line is taken, joining the external auditory meatus and the outer canthus of the eye, which for brevity I call the "orbito-meatal line." This line is so adjusted by means of a protractor that it also is perpendicular to the film.
The tube is centred i in. below the external occipital protuberance and the exposure made.
The position of the head is shown in fig. i , and the resulting radiogram in fig. 2 (Plate I). The latter shows the petrous bones to be thrown well above the antra in this position. The principal use of this view is not to show the antra, but to show whether there is any abnormal opacity of the ethmoidal labyrinths or of the sphenoidal sinuses.
On either side of the perpendicular plate of the ethmoid, two air spaces are seen. These air spaces in this position consist of the superimposed shadows of the anterior and posterior ethmoidal cells and the sphenoidal sinuses from before backwards, and normally they are clear. In fig. 2 the air space on the right side is seen to be clear, whereas that on the left side is opaque.
Radiograms taken in the other positions show the anterior and posterior ethmoidal cells to be radiologically normal, but fig. 4 shows the left sphenoidal sinus to be opaque and therefore the cause of this opacity in the occipito-frontal view.
(2) Occip'mto-mental view.-In this view, the head, still grasped in the bi-temporal diamlleter, is so adjusted that the orbito-meatal line subtends an angle of 45°to the film, this angle being open towards the feet (fig. ii ). The resulting radiogram is shown in fig. 3 .
In this position the petrous bones are seen to be thrown clear below the antra thereby giving an unmolested view of these sinuses. The anterior ethmoidal cells are thrown clear of the posterior group of sinuses, and the frontal sinuses are well shown.
(3) Vertico-mental view.-In this position the patient extends the head as far back as possible on the neck. There can obviously be no standard angle through which all patients can extend the head, but this is compensated for by so tilting the head that, whatever this angle may be, the central ray is constantly vertical to the patient's vertex ( fig. iii ). Fig. 4 gives a good view of the sphenoidal sinuses. In this case the left sphenoidal sinus is seen to be opaque-confirming the opacity seen in fig. 2 -to the left of the perpendicular plate of the ethmoid.
(4) Right oblique view.-The head, still grasped in the clamp, is rotated through an angle of 390, the occiput moving towards the right. The chin is then depressed till the orbito-meatal line is at 359, the tube being centred over the left mastoid
This view throws the shadows of the right posterior ethmoidal cells, and incidentally the right optic foramen, into the shadow of the right orbit ( fig. 5 ).
(5) Left oblique view.-This is the same as the right oblique view, but in this instance the occiput is rotated through 390 towards the left, thereby showing the left posterior ethmoidal cells ( fig. v and fig. 6 ).
(6) Lateral view.-This is an ordinary lateral view of the sella turcica and accessory nasal sinuses, and is useful in cases of congenital absence of one or both frontal sinuses, and in cases in which one or other antrum is poorly developed, with thick bony walls, and consequently is more or less opaque in the anterior view.
The lateral view throws into relief the thick bony walls, and consequently clears up the cause of the opacity.
These, then, are the six standard views used in this technique. It will be seen that they are all necessary, since they are ancillary to one another, and each forms a composite part of the whole.
It will be seen that by using this technique a radiogram taken in any given one of these positians of one patient will correspond exactly, as far as the relative positions of the normal shadows are concerned, to a radiogram taken in the same position of any other l)atient. Therefore, with such a technique, any abnormal shadow will be at once apparent to the experienced radiologist. 
.1
When a sinus is opaque to X-rays it beoroms a matter of great importance to determine whether this is due to thickened lining membrane or to pus. The obvious method of making this differentiation radiologically, is to place the head in the erect position and establish the presence or absence of a fluid level, for which purpose I designed the apparatus [shown] . Claus, Mittermaier and Orton have reported cases in which fluid levels in the sinuses have been observed, but so far a radiological method of determining the presence or absence of fluid has not been generally adopted as a routine procedure.
It may be argued that the differentiation between thickened lining membrane and pus can be made by proof puncture, but, apart from the discomfort to the patient, the presence of pus-and therefore the necessity for puncture-may be quite overlooked, both clinically and radiologically, until the patient is X-rayed in the erect posture, as the case shown in figs. 7 and 8 illustrates. This patient was suffering from sinusitis, thought to be affecting the posterior group only. Both antra were clear to transillumination, and there were no crusts or pus in either middle meatus. She was referred for X-ray examination. The routine examination was carried out in the prone position. At the same time a further radiogram was taken in the erect position of the occipito-mental view.
In the prone position ( fig. 7) it will be observed that both antra are clear, except for a barely perceptible decrease of transradiancy in the left antrum, which it would be excusable to ascribe to the slightly smaller size of the left sinus as compared with the right. The radiogram taken in the erect posture, however shows a small, but quite definite collection of pus in the left antrum, with a horizontal upper margin in the left alveolar sulcus.
It was this case (I have seen many similar ones since) which impressed me with the absolute necessity of radiographing the sinuses in the erect position. In the prone position a small collection of fluid in an antrum is spread out over the anterior wall in a thin layer, which is often insufficient, even in a technically perfect radiogram, to obstruct the rays and cause an opacity, whereas in the erect position the fluid gravitates into the alveolar sulcus and shows as an obvious capacity with a horizontal upper margin. Fig. 9 shows a typical fluid level with a horizontal upper margin in both antra.
When the head is tilted to the right and to the left, as in figs. 10 and 11, the opacity still maintains its horizontal upper margin, thereby proving it to be due to fluid, with no possibility of error. This evidence is so definite and so easy to obtain with this apparatus that it is not surprising that out of two hundred and fifty cases in which fluid was diagnosed by X-rays in the anterior group of sinuses, in every case, with the exception of seven, the X-ray findings were confirmed by puncture. In these seven cases radiographic proof of fluid was equally definite, but the sinuses were not punctured till several days after the X-ray examination, the pus having escaped in the meanwhile.
So far we have only been able to detect the presence of fluid by X-rays in the anterior group of sinuses, 98% of the positive findings being in the antra. In a small percentage of cases we have noticed one possible source of error.
Thickening of the lining membrane is usually seen as a dense shadow around the periphery of the sinus, with a less opaque centre, as shown in fig. 12 . Occasionally, however, a sinus may be so full of thickened membrane and polypi as to cast a dense, homogenous shadow of equal density throughout the sinus. A shadow, indistinguishable radiologically, is also cast by an antrum, the ostium of which is blocked and the sinus completely filled with pus, as with such complete filling no fluid level is, of course, apparent in the erect posture.
In 6% of our cases in which fluid was correctly diagnosed radiologically, there were no clinical signs of pathological change. We noticed that in these cases there was only a small amount of fluid present, the antrum not being more than a third full, and also that there was either little or no thickening of the lining membrane, or that there was a moderate degree of thickening equal on both sides. It was easy to see in those cases in which a small amount of fluid was present how the light from the transilluminating lamp would pass clear of the upper border of the fluid and show no comparative darkness.
In cases in which there is a congenital absence of one or both frontal sinuses, or in which one antrum is poorly developed, and hence has thick bony walls, X-ray examination has been of great value, as, though these sinuses are opaque to transillumination, the radiograms show the cause of this opacity to be developmental and not pathological.
SUMMARY.
(1) In radiographing the accessory nasal sinuses, the positions used must be absolutely standard for all patients; that is, each position in every case must be exactly the same. It is only by such a technique that the normal canbe accurately comprehended, and the abnormal detected with the greatest possible exactitude.
(2) Radiogranis must be taken in the erect posture in order to determine the presence or absence of fluid. Unless this is done, many cases of infection of the anterior group of sinuses will be overlooked in the X-ray examination.
(3) Six radiograms must be taken to include all the accessory nasal sinuses. Diecussion.-Mr. WALTER HOWARTH said that the reader had established two principles, which he (the speaker) would like to reinforce:-(1) That it was impossible to show all the sinuses on one film, though this was often attempted. It was important that this should be realized both by clinicians and by radiologists. (2) The importance of standardizing the method of taking these pictures. Often he was asked to interpret a skiagram, and he replied that he could not do so until he was told at what angle it had been taken. Many years ago he had arranged with Sir Archibald Reid a system of taking five different pictures at five different standardized angles. This arrangement was worked on for a number of years, and it gave a good practical criterion, at any rate from his (Mr. Howarth's) personal point of view. After Sir Archibald Reid's death he (the speaker) had had to begin all over again with other radiologists.
The need was that all should agree upon the standard which Dr. Hodgson had now brought forward, or on some similar one agreed to by the radiologists amongst themselves. He had recently been much interested to see, when on a visit to Freiburg, the technique employed by Dr. Mittermaier. Though it differed in some ways from that employed by Dr. Hodgson, the films were taken in the upright position and from definitely standardized angles.
Miss RoSA FORD said that she would like to ask whether, in cases in which there was no exuidation. but only a chronic hyperplastic infiltration of the mucous membrane-if the X-rays gave a negative picture, could Dr. Hodgson be certain that there was no sinusitis ?
Mr. V. E. NEGUS said that the showing of the fluid levels in the antrum, apart from the condition of other sinuses, was of great value; in at least three cases he had been shown to be wrong by the X-ray findings. He had thought there was no infection of the antrum by transillumination and the clinical signs; demonstration of a fluid level had revealed the true state. One of the cases was that of a young woman who had had headaches, which appeared to be due to frontal sinus trouble, but there was practically nothing to be seen on ordinary examination of the nose, except a little swelling of the mucous membrane over the ethmoidal bulla. X-rays showed a fluid level in the antrum, and when the antrum had been washed out and the lavage had been repeated, the swelling of the ethmoidal bulla disappeared, and the headaches did so.
Sir STCLAIR THOMSON said that in an edition of his book, eighteen years ago, he gave an early hint of what X-rays might one day do. This was, he considered, one of the most important steps in progress which had taken place since radiology had been employed in regard to the sinuses, and the adoption of the system advocated would greatly help to avoid discrepancies which arose between clinician, radiologist and patient. The patient generally sided with the radiologist, so that the clinician found himself in the position of " odd man out! " Dr. Hodgson said he had a case in which the fluid was slight, but he, Sir StClair, washed pus out of the cavity. A delay of 48 hours resulted in there being no return of " fluid level " in the radiogram. Yet he did not think he had cured that patient, as there was still pus in the nose.
Probably it was true, as had been said, that this method would show things if there was anything to show; but sometimes it might show things which did not exist ! One liked to know whether the clinical work, co-ordinated with the radiological work, could tell one whether there could be a chronically thickened, pyogenic membrane without causing symptoms, as in the analogous case of the thickened pleura. Many people had an opaque pleura-he had one himself-and yet had no clinical symptoms. The younger radiologist was liable to rush in where others would fear to tread, simply because a sinus showed slight obscurity.
Mr. J. B. HORAN asked whether Dr. Hodgson had any experience of Proetz's method of injecting poppy oil to show uip the sinuses which had a degenerated or polypoid lining. He understood Dr. Hodgson to have said elsewhere that the older method of exploratory lavage was to be looked askance at, since in certain cases there might be no return of fluid on passing the cannula, and one found a certain vacuum effect when using the syringe. That was a definite sign of disease in the maxillary antrum, of the kind to which Miss Ford had referred, where there were gross degenerative changes and a blockage of the ostia, as a result of which one could not get the return of any fiuid.
Mr. E. D. D. DAVIS said that one often saw indifferent photographs of nasal sinuses, chiefly because of the posture of the head when the skiagram was taken. Dr. Hodgson kept the petrous temporal bone and malar out of the shadow of the antrum.
With regard to the fluid level in the antrum, a little while ago he (the speaker) had been carrying out a post-mortem examination, and on opening the antrum he found a large blisterlike oedema of its floor, containing fluid which had escaped into the antrum when it was punctured. That was due to a dental apical abscess. Such an antium would show nothing on being washed out. Dr. Hodgson was able to show cedema of the mucous membrane on the floor of the antrum, which it was so important to see.
He (Mr. Davis) had injected a number of antra with lipiodol, but had found it unsatisfactory. The reason was that there was an air-lock in the antrum, and the lipiodol took up any form, because it did not spread over the surface of the antrum; also, it escaped easily after injection, and by the time the patient reached the X-ray department there was little lipiodol left in the antrum. He had injected dental cysts with better results.
Dr. GRAHAM HODGSON (in reply) said, in answer to Miss Rosa Ford, that with properly taken radiograms, even a slight variation of the normal degree of trans-radiancy in a sinus could be detected, and if one sinus was poorly developed, and therefore showed a thick, bony wall in such radiograms, the reason for increased opacity could be detected as being of developmental rather than of pathological origin.
Sir StClair Thomson had mentioned the discrepancies which arose between the X-ray and the clinical findings. The reason for that was, in his, the speaker's, opinion, faulty radiographic technique. As he had pointed out, if radiograms of the accessory nasal sinuses were taken in standard positions, and the same attention paid to their interpretation as to that of radiograms of other parts of the body, the margin of error would be very small indeed. At King's College Hospital it was the custom to puncture the sinuses almost immediately after the skiagrams were taken, and if there was an interval of a few days, or even a day, between the radiograms and the puncture there was always a chance of the pus escaping from the sinus, with the resulting apparent discrepancy. They had, however, found the radiographic evidence of pus in these cases incontrovertible, and as they had been desirous of proving by statistics the exactness of the method, the sinuses in nearly each case had been punctured almost immediately after the presence of fluid had been shown. One was unable to say whether the fluid in a sinus was due to pus, mucopus or mucus, except in some cases where very thick pus gave a convex upper margin. Water, for instance, had been found to offer the same degree of obstruction to rays as pus. In the majority of cases X-rayed after proof puncture a certain amount of water was usually seen to have been left in the antra.
In reply to Dr. Horan, he had on several occasions tried to show thickened lining membrane by the injection of iodized oil, but had not found the method of much use.
In the first place, owing to air pressure in the sinus, apparent pseudo-filling defects were seen in the iodized oil, which were misleading, as they gave one the impression of thickened lining membrane. In the second place, the lipiodol quickly escaped from the antrum. Further, he had found that by using the technique which he had described, he was able to see thickened lining membrane or fluid with much greater accuracy than by the use of iodized oil; he had, however, found iodized oil useful in a few cases. In a case of Mr. Watkyn Thomas's which he had seen, the lower part of the antrum was opaque and the upper part clear. Puncture was done, and nothing came away. Iodized oil was then injected. and a septate antrum was discovered, the lower and posterior part of which was found to be full of pus.
Treatment of Cicatricial Stenosis of the (Esophagus by
Autodilatation. By Professor GEORGES PORTMANN (Bordeaux.) ONE of the reasons which cause me to prefer-in the important condition of cicatricial stenosis of the cesophagus-autodilatation to dilatation by the physician is the gentleness which, by protecting the walls from all violent trauma, renders the treatment harmless.
